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3. ftM 2 12 H O IS M T & o T . flu M It tt <7) ft fl T ^o. Ay h #CTi fc 

4. it 2 a fc(± 3 izmmcom&mTfo -> x . mtmrn^^^mr ^ * a> h 

l i i± * *i £ 0*^7S -/itotfJiK i^itfi^, *n b * -> y 

5. ro£Mtttf>firKr y V ifWKlX" fo •& . ft * 3g 4 IB tt O ffl Jft ft . 

6. i$l|2 5 m^fta»fc5£a3*l£##tt<75S££#tf>. 8IS#«fci() 

7. fufei&M#7 * f- ytfe h „ ftM 6 fclEttoffiffl o 

9. biMj£M§ ts 2 *> a® 4 . e t 8 <o u-f ti^tiE 

10. *«*«S**|Si±ifc|±Jl!lStSfc»»*aT»oT, asfe«*fc. ft 

i i . if mi o izmmcDifrnx'^^x , msmifrt> 5 «^fK4>tia^ji . 

12. later ^ Ay b fcftKtf^ gPife(i#rtta^5iT.4. ISSlOi 
fctt 1 1 fclBKeD^rS. 

13. i^^tsn^c ± fzi±mm us^t * feft^^«tt«o»jsr v Ay h 



(3) #^¥1 0-5 00099 

W^lttoSlTy'a^'y f & i; # H 2 <7) K Jl » 

1 5. 7ya^yhjt7^f y^IItSftft^jatiot. 
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*l 4 tf> * T * S . 

lPiSM©fl,S#lli>U. BUlf. MftfcMIKSixtfS 1 7?f-y# 
* (Witt. SESFiiJ: tHt. Safete 3 fifc 8S##£ b 2: < T 

>tt. ±mmftcDBmTmmzti%. ztut* ss^^frTtRoaaiiitj: 

-etT3S^EffifflSfLTV^4a[*JB«i|»J:'3fc3c^'C*«. 
4H#&gJ5Egii. ifcigAfc^^fi. fc «:IUt_hM$ ft 5 i 

@ L fill T y i ^' y MiS4 ^TlbTii^ ^ . 



(5) #^¥10-5 00099 

s S-«rff 4 . 

«»(CTk ±MJR^££tt#*(LTliJ itfLT2K Pseudomonastf) |*I S « A . # 
'7 U 5 XSC2t> i t/C3#*. & 6tf fcC.perfringens. C. spiriforma„ feil/Cd 
ifficiie**«#*fi, tH:i)^TSA^iiTU. ,r ft <9 S * }± . 
v-T. B*»tStt4At^a- >y h ( iiiH. GTPfe-£? w??ff<OADPU # 
WHfc£fi< ) , ti ll^*#tt<OBt y h ( £ *Ui . ft Wffl Jl <*> gfi 

itfLTtf>*-£. A ^ 7 cr - > y h {i g ft ffl jg <r> m M ft cAMP V ^ ;1/ 
Si^Hilktfa^THitf, Bf /a - 7 h ti y 3? ~? — X' $> 0 » 

-c gmi# y y * h i/ * r * - t § . 

1975**5 itfl978*tf>««"?tt. CT#\ + ZfS§JIfc ( -f * *> *> ft ffi IS ffi fc ) ft 

a «ok mmcD&mm&iz&mx'fo h z. t ft/t^\ ct£d 

h (CTB) fc LT i&jaJT** avn^V-f F ii . MlTI- b 
ttT"£> -o £ (Piercefc i tfGowans, J. Exp. Med 1975; 142_: 1550; Pierce, J.Exp 
Med 1978; 148: 195-206) . 

£ fc . W^$;tft«\ SlTxiA'y h LTM-t & H^Ii: tfjUZtit: (E 
lson, Curr. Top. Microbiol . Immunal, 1989; 146: 29; Elsonfc «£ t/Ealding, J. 
Immunol. 1984; 133: 2892-2897; El soni5 ± tfEalding, |S| ± , 1984; 132: 2736-2 
741; Elson£, J. Immunol . Methods 1984;67:101-118; Lyckefc «£ If Homgren , Imm 
unology 1986; 59j 301-338) . 



(6) mm^l 0-5 00099 

ft t h h . 

II, fiFR7s;i;<yhi:Lt«CTB<OffiIfcHtS. CTBii . 

-jKOHlfcT, CTB{±. B # y If f ^ ;P ^- v- ^' — -tf (HRP) dStS^LTii 0 
. -e LT v>x<7)-f--f!Jl§f*J tg4? fifc . ;filiJ:^ HRPfc St 5 3£ Jj 
H&gJS§££ tfc (McKenziefe J^Halsey, J. Immunol 1984; 133_i 1818-1824) 

£0>jS£ti, IHBrWfcffiWlSJRfcoV^T fcS*Wtil83flfc (Liang£> , J.Im 
munol 1988; 141: 1495-1501; Czerkinsky £> , Infect . I mmun . 1989 ; 57j 1072-107 
7). m tMWtettz v CTB£ a - h' t S IS ?'J fc«f£^ It^t ?> .1 i: J: 0 14? 

5fSffi£KIfcLfcS-£'fc, m^mX'hh L kifimU^fltz (Dertzbaugh 
tSilXElson, Infect. Immun. 1993; 61; 384-390; Dertzbaughfe ± I/Elson, |S| ± 
1993; 6_i: 48-55; Sanchez^, Res . Microbiol 1990; 141:971-979; Holmgren^, 
, Vaccine 1993; U.: 1179-1184) . 

T V> § (Tamura^ , J.Immunol 1992; 149 : 981-988; Hi rabayashi h , Immunology 
1992; 75: 493-498; Gizurarson , Vaccine 1991; 9_: 825-832; Kikuta4>, Va 
ccine 1970; 8j. 595-599; Hi rabayahi , H _h 1990; 8_; 243-248; Tamura^, 
PI± 1989; 7: 314-32-; Tamura^, M± 1989; 7: 257-262; Tamura^, |§| ± 1 
988; 6_: 409-413; Hi rabayashi A, , Immunology 1991:72; 329-335; Tamura£>, V 
accine 1989; 7: 503-505). 
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lding, Eur. J. Immunol. 1987; 17± 425-428). $ £> . ± 31 $ tl jfc T : J a. A V Y 

ffi^Pfi. CTBfc B@ Lfc 4 M BITS'** A ^ h»i*l«L#^i>-5 

ft (Lycke£ J: Holmgren, Immunology 1986; 59j 301-308; Lycke^, Eur.J.Imm 
unol. 1992; 22: 2277-2281). ffi % £ CTBT' <0 H ft (Hoi mgren , Vaccine 1993; 
lU 1179-1183) ti. ±5l3fLfc»**J*ii,Ttt*^*-&. ±tCTBH»ft^®fi 
* /I' tf) CT03 fi A t iB H L # 5 £ fc £ 1| IE L . 

CTBj&SfejRT^'iAy r- b Ufffltii^^i t ^'f ItAtl 

fetCT*nf^yy^fI§t5<:!:tjTit t CTtf) S tt {± . A 7' 3- - -/ f . 

CTt5 it/f W^tO^tfeSLTOf < ■wSSft (iij)-I?&ft«A 
f /a - y M^^^fi^^t,) «itf s Hlt#W&ISmW092/192 

65#(A«gen)£#Kgtf)£ b . Sl^Itii, CT£ £ LTtf - .jR fc £ £ "T fg ? » 0 
. 0 tf)fflRtt£5j*-$- £ j&*gJtAfL£>*lT V^S . 

5. 112ffiT^Glu-Lys3gM&W-r6LT3gM*li, Sl7y aAy f t tt^S 
ttT* § <I fc fr'jLffi $ flit (LyckeA, , Eur .J.I mmunol . 1992 ; 22 : 2277-2251 : Hoi mg 
ren£>, Vaccine 1993; H: 1179-1183). i tl £> CO ffi M CO ¥ if IZ . CT£ i V 

Ul^ t *iH9>i.. <T tL£><OffiM^Mi. CTBifcttCTfe L < fiLTtf)Mtt 
MoT gp ± fzlZg-fico X o 3rftMffitc&#$*ifc*£-, ift K tf> 8 IS tt 

T- h & . 
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±T?lffl LfcLycke^ii £ Hol«gren£> tf) *£S# . /J,-&< I: fcS^WfeliESt 

* 0 #ft fc Igf § . &if&£. tf^ftT^ft^Mft^SStt^MI-ft <1 

ft £ ft i fc t «fc 0 . CTfc i tf/* fcli LISTS'* * Ay h * 

-tin**.. I L < ii , ^SttOftHT^ a Ay Mi, iiw ADP U # WHE 

CTS fciiLT<0*E#ft$ *ifc5egflc#ttfcB-BJT& ft . Miff, *flfflfcJ:4SE 

*>»9>4LTK7^SftT-& ft . 

tfrfi-T 4 -f^mWli, M5»#fc&»?& >K * LT **BBtffiffl-tft fctf> 
tffJHi*ft*«. WfcLTIi. 129ffiT-3£!lbfcPT. ftfc. Glul29^Gly^ 
JISrir-f-ftPT£&-g--f ft . 3 Tr P 26fc J;{/Arg9<7)-^-a 

2r*C\ #5teJS tTGlul29g£fcffi»£:b#T££S-fr;fcPT£fi-£-rft . 

Ht, *f6B8TffiMS*LftSE**li. «o — Sf L T . Zcom 

faX'h 0 ft ft . <I «0 i a . Grants , Inf. and Immunity ( 1994) 62(10 

)J270-4278fcM§ ilX V^ft . W i If . gg#*ftti. Argl92-* Gl yg? #$ * LT fc . * 
fctt»JE-rft3ES*SI<0ADPU ^y/^fllit^iS. 
jfmW^^mWli . nt L < tt. lILfcAf /a- 7 h i V B ^ 7 a. - „ 
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ZtHZ. B-9-7'^L^-y his i V/% fc 14 * tf> i: BJ* S *i» 4 ) * 

. JiGJ&^ffifi, HI^#fF^ramW093/13202-t (Biocine Scl avo) IE ft S fl T 
0. £<9iH*«:. ^l|W092/19265-t(A«gen)i: i t*^ffl*tfjfc##fc tTS 

CI i: fr'Ufl £ilT ^ § (Lycke£ i If Homgren, Immunology 1986; 59j 301-308S: 

AS otitis t am at . y ? i-y o-£:#W&&#;£ fcliftKfi-S-fcRnt , 

7 ? ^yoiEm^M^ftfS. fc«JStf>tt»fc«fc9gfcL*t£. Milf. SEE** 
Ay h ttH«t»XS iSEfe iy'Tya Ay h fillip tftKftiS* i: fflS 



ftMfflte. MIM^ffiS^M&ftJliSffiT'ifc D #S . fllilf. ft 

i 0 . x7o/;K:J:D, Jl 1*1 MB * tz tt ft M^B^voiSS® ffl t i 9 

« It * 14. ftft»TtS : Srft;K«0£ft?a>'54l4. bhisitfteonfftlfrft 
(Mill, ^7f, is itfSF£»&) 3*1.5 . 

Z&*kL. iftfctt. *7 A ?l<X&mM. 7 1/*^f-flll> ftJSftifi 

ds. iBiSil (Miff. £#teMM«) ..7;^yA^v-ifej:i;#y 

» EBVfe J: i/vzvo i o &dna»> -f , & i ( m t ii\ H 

SVfc J: t/HCMV) , Tf/^^VX, AiK-A^>f /P^ (papovaviridae) ( ffl I {£ 
. HPV) . K f-^ >f (hepadnaviridae) ( Ml J4\ HBV ) t±48jft, b° 3 

/l^ ^ 4 /t-X (picorvaviridae)=2r fc*03RNA? -f )V X . # fc sff U * ^ -f )V X (polivi 
rus)fc i t/HAV. 5 -f / ^ * (rhinovirus) £ i VFMDV, f ij *r A IV X (togavi 
ridaek 7 5 b* V A IV X (f laviviridae) . 3 p fy --f /PX (coronaviridae) . 
7 5 ? V *J A )VX (paramyxoviridae) ( M £ (4\ RSV) . :* }V r- 5 9 V -f )V X (o 
rthomyoxoviridae) ( M z. ff . >f y 7 )V X y if i> A )l> X ) . £ «fc V r- o ^ -f ;P 
X (ftfcHIV) Ci^S^lfi^tS. HCVfc itXHDVfcft-fl. 7^y«IJ) * 
fc # * £ ft 4 . 

#5B»9Ifc: i 0 itiitiif Itli lzm®%MWmm<7>m\i , Helicobacter pyl 
ori, (streptococci) „ liili (meningococcus) A N B. fcil/C, fj 

H i^H (bordetel la pertussis). j3 X tf 9 7 S ^ T (chlamydia) . J; h y a 
(trachomatis) «fc ISiffitt^. 
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36t, S*tt<0SR7i/'i^^h'Pft4CTiftliLT<D$S#. iJ 

SUiat. ^'J7, i £ Ji £ fi & & -£ £ i§ . T a. 

, 4S «fc » Sr&tffc, 71/^f>. Tn^y (allogen). isitf 

IltfiSt 4 SEE, & J: efiiJS&S#^«» . ft^WKli, Silt, 
7*£. # U ^ 7 h* . i^ii^rf ffi M tt If it (Mi. If. 

^ET^ ffl£!SEtf>4#je«>W«:. HSV gD. gB£ ± zXffi o if * y;s°? ft ; HIVg 
P^Oiiitfffitf)* WC?« ; CMV gB£ fc«gH; HCVKJI ; HDVSJJlJK ; HAVfitlff ; E 
BV4S «fc VZVtfcjg ; B.pertussisfiiJSiS itPH-pyloriaMS^-^-tS . 

SI2?)KJ!U±. &If £ Si Ltz V 9 f- > £>fc£Ettl£#*C& 0 #S . 

*3SHIt £ Sv^fyii, « ( « 3fe £ fife it s ) a fciifc* 

a -r * ) « v> -r ti *» -e * o # s . 
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, T57l3^y7-, mWMMfc (Mi if, MfLM££Jiy#V-iO , 

. *%BJ^ff i Lulltli, ift^M^ U TJf ( r 7yi^>l > 
j ) fcLT«IBL#5. 2 fiiMif , II«h^yO' ( M 1 If , v 7 f U 

Til, ft ft A Sf. 31/51, H.pyloriftff«#|JK«c**«hdfy>f K ) fc^^S 

K5g£ft&^ : (l)7/K--7Ai ( S a ^Ay ) ( M £ if, *!Kfc7/P$-^ 

Mm.f&ftZ&tst it it it £ &VO , Milf, (a)Model HOYvO n 

— (Microf luidics, Newton, MA) (7) j; 5 & V 4 ^ P f ftM L t S 

? u yJ^lTOS^ fcffi* S ft£ , 5%Z7T]sy. 0.5% Tween 80, ££#0.5 
% Span 85 ( &g $ ft & ^ , III * <D*?)MTP-PE (HTtM) ^^^^h 
) 4 MF59 (PCT&H3SW0 90/14837# ) , (b) 5 ? o y £1 T <T> ?L 35 % 7 

ODSBftSftfc (microfluidized)^, ifctt i 9 *l t X«?LS* 

ftftM/kx y ? -X $ ftft^m^-f ft* 1 ?) , 10%X^ri/y. 0.4% 
Tween 80, 5 % 7" ;W n - <y 9 f n «y ? $ ft ft Hi U V-L121, £ J; thr-MDP ( JJl 
T#SB) **^T-^4 SAF, is i If (c) 2 %X ? T U > , 0.2% Tween 80, £ & 
, t;*^*iJije7F (monophosphoryl ipid) A (MPL) , M/AD-Iy$3l/ 
— h (TDM) , £ X t/0M#*g (CWS) , jf* L < JiMPL+CWS(DetoxTM) i 9 fcSSfr 
^coitfeif^ftiO #^fflMffliaS^^^#^^-4RibiTMT A'y ^xf 
A(RAS), (Ribi Immunochem, Hami Iton, MT) ; (3) ^ Hi — > T =J a. A > h ( ffl Z. if 
, StimulonTM(Cambridge Biosc ience, Worcester , MA) ifi ffi § ft # , £ tz if ^ ft 
^^^.iiLfcSf (Miff, lscoM(j&asoat«-&ft) ; (4)^7n^ y h 



(13) iJf^Fl 0-500099 

Ti?3.rtyh (CFA)& i Xf ^$E-£7 n ^b7yiA>h ( I FA) ; (5) A V J — D 
4 ^ y (li.if, IL-K IL-2. IL-4. IL-5. IL-6. IL-7. IL-12& if ) . >f 
-7xny (Mi. if. r-f>-^-7xpy) . v^n^T-^an^-KIHf 
(M-CSFk If *S*5EH^ (TNF)& iTcaiM h # -f y ; £ X IS (6)fiMo3&||£i# 

4 V ^ ;P ^ S y (thr-MDPk N-7tf rt'-y^A 7 S /P-l-7 7 -/l^-d-^f V 7 )V 9 

5 y (nor-MDP) % N-'T -fe fl^5 5 ;V - 1 - T 7 — /I^ -d- -f V 7 ]V 9 S - ;P-1-T 5 — 
y-2-(l'-2'-^^rt'S W /P-sn-^ U -fe n-3-h Fn^f y*l*ij/^^f y)-i 
^/L-TS y (MTP-PE)ft fc* *fi^t4 <l^^fcHg§fL^m 

ffifflvmBl. 7 7 i- > cr> , 9&B.-t & i&mVtUZ>mm* feil/fl^ 



(14) mm^l 0-500099 

waif « *i 3&> t: i & ) . flStf>g^«3$taflj2:3 ^^h^ismii, mnm 
itmrnmrnt 1 1 ts^sniis . 

2 , 4 ~ 7 is i 12 ) . isi!/jy?-7iny r4y?-?^xiy) 

Hlafct. :t*'T^7' S £ * T A- 7" 5 y k SSiift i: i: fe:. i/ 

nifctts/c-CAJSLfcBALB/cV^^KfettS . it^7/^S y # M W £l ft O # 

i/nifctis/cTfcSE LfcBALB/cV>*£>]fiLi* * O . «« JH * h V >f FIMWS 

7fi©7;^-ylll 'J y'ytliL^, LTK7fc £ftftfc . Sg»*y^?«& 
ft M L . * LX ^ < ifrcOT -y -fe>f T'ADP-U tfWI/ h 5 y x 7 * 5 - -tf £ £ V # 

L%tiifi, aiJRS*tfcT-^ fc-RLT. B*«tt<05§£fci]f Sjs Lfc (Lobet 

6, Infect. I mmun. 1991; 5£i 2870-2879) . Hfc, LTK7{± . f ilffl LTCD 10 7 
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ffiWl 0-500099 



Y10J& fc £ ft l A y t* h p T>FiStt t * o ( iS l ) . 
ill 



ADP U ^-->;u h7>X7x 7 — bfgft 



LT 
CGT 

Arg 

0.06/Jg 
10 /a g 
lOpg/ml 



LT/LTK7 



LT-K7 
AAG 

Lys - 

»20£g <<3. 10 3 

»500#g/v£x <<0. 02* 

»100/*g/ml «10" 7 ** 

+ 1 



* t~ $ |± > Lobet £ {I J; *9 ft. ^tTC ©W&TtillEStlfco 

ft Sr. 6 (i/n) a tii iZSiTiP (s/c) . lOu SCD it # T 7k 7" 5 y £ 3$ 4 ft: i± :t 
4?7/P7-$ f S- 1 ;ugOCT. LT, t tiz^m^^^ti^ b LX mm LtiSL 



HiiO^yA^fh/cCj; D8£*100je£ lTfcffiLfc. &T(subcut)fc: 
4>ft-§ * yn? ft £ . i-f. 2% Ai(0H) 8 te!RJR 
»ft£ . 1 . 22. 36. £ i 61H S fc&S Ltiz . 100m \ y T )V AWL* . 0 
. 21. 35. feiI/56B@(;CIL, ^ L T 76 0 @ » ft £ . tlg»fcj:,tf 



ELiSAfc i o tfff t . :t**r/i^7' $ y^MWKftoMo 

fcfcfc. 96*7 x /I/O EI AT !✓ - h (costar) £ . 60 jt/ g/ml <7) # # 7 )V f 5 y T" — % 
3->Lfc. »*ffS»ft#®agl, GMlJfSELISAfcttfflLTfr-afc. 

$*#IWS*«lgi^< ffiffl§il-f . *LT£ft£>tf>S¥ISI<a:Zj«*-;h.&ft£ 
. MJt«L#ft^„ 

. t^7/H 1 : 50«*RT2ofoII!U. tfS^ , 450nmT\ kinetical 
c<7)2.13)K0 7°n ^ 5 -MBiotek instruments) £ Ijgffl U T IS K o , <T (7) 7° U 

?y&i±, io® m co 30m sjzhtzz, mm <?) %£ikmmz it m -? & . 

JlftOELISA7J«§- . 450nmT«;g*MJKO¥:frOMS£^;t & Jfil if <Z) # 3? 

VM50nmT<O»3eS*^$ ft fckiff £ . * XT T 4 7 "C * S b # t fc . Hlafe 
iVlbt^-TftSli. lllItf>ISIl0>2o£>^x/l'4> J p%:att<oe£fS > f. 

KSi t t i A* *> 4. T . ffi § it ft -5 fc . * T ;i/ 7' 5 y ct t tz it ltcd w 

^ t H « X' h -y it . * jK r ^ 7" 5 V b LTK7 fc £ g it X t 4 ft % # ?& fc: ffi H 

HJStlSUajgU (02) . SlEgKU, S&ftfc'&MWtcJ: -)tl 



(17) #fi¥l 0-5 00099 

S&SJHSSfcffALfc. 1. 5ml co PBStf co o. 1% ^ x jfiijf r )V 7' S y ( 

Sigma) coffin CO itX©3[£££D jg-Ti fcfciOJRHLfc. 

. lmlCDPBStf ?)0.1%BSACO^ig£:i LTCOgE*&?§ i OJRHLfc. 

*'t^/k7 S y#HftIgAfjtft£ . ffcv** a II^JIWIS^iiLft (Serotec)£$ 

ffl-tiELisAtj: oasLfe. ^yr;^, ommfr t>mm t , iti« 

0*^*7^0:, kineticalcfcffiffl Lfc. * ft -F ft i /niJ «fc t/ s/ct & & L 4 E 
fci:^2 E«v^xfco^TcoMco^MSco^%£li-f „ @{4. 
Wt4 1 : 3-*R?<0«ftft<0£r-:?*teffiLT*SS$;flT<,*4. £ ft. Mi . 
ASfe&ftO 1 : 2 fc 1 : 6 fc CO H CO ;fj jfflu i> i If »8fc&ft<Z> 1 : 70 1 : 120 fc 
wra^^JfffitMJE-r S . -ft . ±!E«03rSt£ffiffl LTff-ff Lfc. s/c 

7' S y#ilftigA&^y7°/P L«?f ft* fc£< -#r*L&^o fc . tiPT^^S 
y&CT. LT. ifcttLTK7fca»^fc-frTft!SLfc^T<0«««0*e^^tt s ^ ffi «T 
li & co fit « 7 7" 5 y igA£ ^ L . S-jT, i?r W £ li « & fit 
:t *"7;P7" S yM« , «ifL6<7)»!ft'CttEU¥IBT*S. 

MM#T'& § 50,000^'^ h y CO 7 5 y h C H#Pichia pasto 

iii/nCO^-f tiipT. 7 7-7 X>Y cmk±fz\iW&tz\iUlT0>\\-Ftifr coffin 
©ty/^^^LtigL/t. 7i>x«4Si 5 E £7) v ^7 x co 

4 . 10E?) V>X £ , i/nt, a)l0//g<O7 7/^ybCft ; b)10ju 

gCO 7 7 ? * V h C + 1 u g^OLT ; c)10/z gCO 7 5 V V C + 1 u gCOLTK7. £ «£ 
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